and cardiac magnetic resonance imaging (CMR) have been increasingly used for establishing the diagnosis. Surgery is recommended in all of the cases considering the poor prognosis of the disease.
However, follow-up of the cases who have been managed medically indicates that the outcome is not as bad as infants in adults and it seems that the rate of life-threatening events decreases with aging. 3, 4 As adult patients with ALCAPA present with symptoms of heart failure and arrhythmia, a wide range of differential diagnosis such as myocarditis, dilated cardiomyopathy, and coronary artery disease might be considered. Echocardiography is often used as the first imaging modality in all of these clinical scenarios. Hence, recognizing the echocardiographic characteristics of ALCAPA in a routine clinical examination can transform a readily available, low-cost tool into a valuable discriminative modality.
We have presented here four adult patients with ALCAPA diagnosed in our department during the last year. We have emphasized Anomalous origin of coronary artery from pulmonary artery (ALCAPA) is a rare coronary anomaly usually presenting in the first year of life. Adult presentation suggests a wide range of differential diagnosis such as myocarditis, dilated cardiomyopathy, and coronary artery disease. We have presented here the major distinctive echocardiographic features of ALCAPA through 4 cases. Since echocardiography is often used as the first imaging modality in these clinical scenarios, recognizing the characteristics of ALCAPA in a routine echocardiographic examination can transform a readily available, low-cost tool into a valuable discriminative modality.
K E Y W O R D S
anomalous origin of coronary artery from pulmonary artery, coronary anomaly, echocardiography on the unique echocardiographic findings of the disease and also on how a wise combination of these features can solely establish the diagnosis of ALCAPA. Accordingly, primary diagnosis might be made by echocardiography as the first imaging modality (cases 2, 3, and 4) or might be complimentary as the first case.
| C A S E S

| Case 1
A 27-year-old male was admitted to our emergency department with chief complaint of atypical chest pain. An ECG was taken which showed T inversion and deep Q-waves in precordial and lateral leads.
Blood pressure (BP) and heart rate were in normal range. Troponin was negative, and echocardiography and coronary CT angiogram were requested for further evaluation. 
| Case 2
The patient was a 43-year-old male presenting with aggravating chronic atypical chest pains. Vital signs were in normal range.
Electrocardiogram showed nonspecific ST-T changes. Cardiac biomarkers were not increased. 
| Case 3
A 37-year-old female with dyspnea and chest pain was referred to our clinic for further evaluation. She had undergone a myocardial perfusion scan in another center which was negative for ischemia.
BP and heart rate were normal and the ECG showed left anterior hemi-block with no significant ischemic change. Cardiac biomarkers were also negative. 
| Case 4
A 20-year-old female with history of heart failure and arrhythmia was referred to our echocardiography clinic for follow-up echocar- 
| D ISCUSS I ON
ALCAPA is a rare coronary anomaly presenting with heart failure and ischemic symptoms in the first months of life. The disease has an estimated 90% mortality in first year of life, and surviving into adulthood is uncommon. Adult patients usually present with symptoms of heart failure or arrhythmias. Improvement in various imaging modalities has increased the diagnosis rate of the disease in adulthood. We believe that majority of ALCAPA cases can be diagnosed by echocardiography if the diagnostic markers are carefully persued.
In Petal et al's series, echocardiography was the only diagnostic test performed in 50% of the ALCAPA patients who underwent surgery. 5 However, there are still some concerns that further confirmatory diagnostic evaluations may be beneficial especially since coronary anomalies are reported to be among the most common congenital anomalies misdiagnosed by echocardiography. 6 In addition to presenting our cases, we have emphasized on their distinctive echocardiographic features while reviewing previous reports.
| Echocardiographic measures
There are a number of characteristic findings which can lead the clinician toward the diagnosis of ALCAPA. Taking these findings into consideration can prevent overlooking the diagnosis and eliminate the need for further unnecessary diagnostic tests.
The origin of left main from aorta can be difficult to visualize in TTE due to poor lateral resolution of the modality, and this can result in erroneous visualization of the left main from LCC in a number of cases. 7 The origin from pulmonary trunk can usually be observed in short-axis or suprasternal view ( Figure 1A ) with close inspection. In cases which the origin cannot be verified by TTE, transesophageal echocardiography can be helpful ( Figure 1B Collateral flows were more prominent in cardiac systolic phase in our patients. A good correlation has been reported between the location of this collaterals in echocardiography with their course in coronary catheterization. 8 The dilated origin of RCA from aorta is another notable clue, and there have been reports which suggest that increased ratio of RCA to aorta diameters (more than 0.2) can be a useful measure in diagnosis of patients with ALCAPA ( Figure 3 ). 8 The patients often have some degree of LV systolic dysfunction with RWMA more prominent in territory of LAD and LCX. This nonspecific finding can be enlightening when considered besides other evidences. In contrast to infants, LV chamber enlargement is usually modest.
Significant mitral regurgitation is also present in majority of the cases which is either due to annular dilation or secondary to ischemia and fibrosis of papillary muscles. Of note it has been recommended that ALCAPA should be considered as an important differential diagnosis in patients whom mitral regurgitation is
Finding Corresponding echocardiographic views Presence in our series
Dilated RCA ostium PSAX,PLAX,TEE ME SAX, TEE ME 120 degrees All four cases (e.g. Figure 4 )
Absence of LM origin from LCC PSAX, TEE ME SAX All four cases LM origin from PA PSAX, suprasternal, TEE ME 150 degrees All four cases (e.g. Figure 3A -C)
Collateral flow in myocardium (systolic flow prominence) PSAX, substernal, TEE Transgastric view
All four cases (e.g. Figure 2A ,B)
Flow reversal in LM PSAX, TEE ME SAX Cases 1, 2 and 4 (e.g. Figure 1 ) TA B L E 1 Echocardiographic features in ALCAPA cases and the recommended corresponding views accompanied by LV systolic dysfunction with unknown etiology. 9 Although mitral regurgitation was present in all of our patients, its intensity was not as severe as mentioned in other series. Unlike infant population, prominent papillary muscles are less often observed in adults 8 and none of the four presented patients had this finding in our report.
Our list of recommended echocardiographic measures accompanied by their corresponding acquisition views which need to be noted in a routine echocardiographic examination of an adult patient are summarized in Table 1 ( Figure 4 ).
| CON CLUS ION
Our report shows how distinctive imaging characteristics, such as prominent collaterals, dilated origin of RCA, flow reversal in LM artery origination from PA, and the absence of LM origin from LCC, captured by a low-cost imaging tool like echocardiography, have a unique discriminative power for diagnosing complex congenital diseases such as APLCAPA.
CO N FLI C T O F I NTE R E S T
None. 
AUTH O R CO NTR I B UTI
